The individual colonies of a partially degenerated culture of Aspergillus versicolor vary (4), streptomycin (6), albomycin (2), and the tetracyclines (3), but the usefulness of these techniques in the rejuvenation of a degenerated mold culture has not, to our knowledge, been reported. In the present investigation, the efficiency of mutagenic action is compared with that of the total isolation technique.
The individual colonies of a partially degenerated culture of Aspergillus versicolor vary widely in their ability to produce an antibiotic active against Trichophyton rubrum. Mutagenic treatment with nitrous acid or ultraviolet light gave potent colonies. Nitrous acid gave better results in terms of stability and yield. This treatment may therefore prove useful in the regeneration of partially degenerated cultures.
Physiological degeneration of antibiotic-producing strains of molds and actinomycetes is a widespread problem to microbiologists. This degeneration has recently been observed in a strain of Aspergillus versicolor which produces an antibiotic active against Trichophyton. The induction of mutations by physical and chemical methods has resulted in the isolation of strains which produce high yields of such antibiotics as penicillin (4), streptomycin (6), albomycin (2) , and the tetracyclines (3), but the usefulness of these techniques in the rejuvenation of a degenerated mold culture has not, to our knowledge, been reported. In the present investigation, the efficiency of mutagenic action is compared with that of the total isolation technique. 3 .0) containing 0.2% NaNO2 and incubated for about 3 weeks under stationary conditions. Spores were filtered through cotton and plated in dilution giving two to five colonies per plate. Total isolation method. In this method, the conidial suspension was plated directly, without treatment, in dilutions giving the desired number of colonies per plate.
Screening ofagar colonies. In screening for antibiotic potency, the colonies, formed on agar surfaces after 6 days of incubation, were flooded with 1 to 0.5 ml of a T. rubrum suspension (prepared as described below) and incubated further for 4 days at 28 C to obtain a clear zone of inhibition. The ratio of the diameter of the zone of inhibition to that of the colony (Z: C) was taken as a measure of antibiotic potency in the preliminary screening.
Fermentation experiments. The maximal antibiotic titer was obtained in Sabouraud's dextrose medium at pH 3.0 after a 7-day fermentation at 25 C under stationary conditions.
Assay of antibiotic. The use of T. rubrum as a test organism in antibiotic assay poses a problem, in that it is difficult to obtain a uniform inoculum since the mycelial growth of the organism is compact and held together firmly. For this reason, five loopfuls of growth from a 3-week-old slant were transferred into sterile Sabouraud's medium (25 ml) containing 10 g of sea sand (E. Merck AG, Darmstadt, Germany) in a 500-ml Erlenmeyer flask. The flask was then shaken on a reciprocating shaker for 2 hr to obtain a uniform spore-mycelial suspension containing approximately 105 spores per ml. A 1-ml amount of this suspension was mixed thoroughly with 15 ml of melted Sabouraud's agar for assay of the antibiotic. The standard agar cup technique was used, with each well containing 0.05 ml of the sterile filtered broth. Assay plates were incubated for 4 days at 28 C. Each assay was done in quadruplicate.
RESULTS
Preliminary screening in agar culture. Results of preliminary screening are shown in Table 1 . Of the 400 colonies obtained by the total isolation method, 107 (27%) were active producers of antibiotic and 293 were inactive. Of the antibiotic producing isolates, 82 seemed to be more effective than the other 25; ratios of inhibition zone to colony diameter (Z:C) in the two groups ranged from 1.5 to 2.0 and from 1.1 to 1.5, respectively. Two hundred colonies obtained by UV treatment gave 53 (27%7) active and 147 inactive isolates.
The Z:C ratio varied from 1.5 to 2.5, with 15 isolates being above 2.0. Nitrous acid treatment resulted in 150 colonies, of which 122 (81%) were producers with a Z :C ratio within the limits of 2.5 to 3.5 and 85 had a ratio of 3.0 to 3.5.
Testing in broth. The potentially active colonies obtained by total isolation, UV, and nitrous acid with Z:C ratios within the limits of 1.5 to 2.0, 2.0 to 2.5, and 3.0 to 3.5, respectively, were tested in liquid broth ( produce detectable antibiotic activity in liquid broth. The number of nonproducers was twice the number of producers among the colonies isolated by the total isolation method or by UV treatment. In the case of mutants obtained by nitrous acid treatment, only 10 of 85 (12%) isolates active in agar showed activity in liquid culture.
Stability of mutants with respect to antibiotic production. Five typical isolates from each of the three groups of mutants obtained by total isolation, UV, or nitrous acid were subcultured in the maintenance medium for over 18 months. Throughout this period, antibiotic potency was checked under optimal conditions at regular intervals. Results are given in Table 3 In the present study, attempts were made to regenerate the culture by mutagenic action. Examination of colonies obtained by the total isolation method without any treatment indicated that antibiotic-producing capacity varied among the individuals of the population from zero to 50 ,Ag/ ml. The frequency of antibiotic-producing strains was 27%.
Mutant colonies obtained by UV treatment showed a frequency of positive antibiotic-producing strains which was also 27%, but the average maximal antibiotic titer was 60 ug/ml.
The frequency of antibiotic-yielding mutants obtained by nitrous acid treatment was 81%. The highest antibiotic titer averaged 100 ug/ml, which exceeds the yield of 80 ,g/ml by the original parent. Mutants were subsequently tested for stability of their antibiotic production, and only those obtained by nitrous acid treatment appeared stable. Other investigators (8) have reported the isolation of mutants by UV irradiation in an antibiotic-producing strain of A. oryzae (7), but none of the isolates gave high yields. Similar lowyielding mutants have been reported for A. japonicus (1, 9) . It would appear from our studies that mutagenic treatment may be profitably employed in the regeneration of a partially degenerated culture. Of the two mutagens tested, nitrous acid seems to be more effective than UV, at least for A. versicolor.
